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Abstract. In terms of Cauchy's method, we establish two trans- 
formation formulas for 7-07-series. Surprisingly, they include the 
direct nonterminating generalizations of four summation formulas 
for bilateral g-series as special cases. 



1. Introduction 



For two complex numbers q and x, define the g-shifted factorial by 

{YTiZo^- m 1 )-, when n > 0; 
1, when n = 0; 

T-r-i h 77 3 when n < 0. 

When | q | < 1, the g-shifted factorial of infinite order reads as 



(%; q)oo = Y[(i-xq k ). 



fc=0 

For simplifying the expressions, we shall use the following compact notations: 

(a;q) n (b;q) n ■ ■ ■ (c; q) n 

n i a ;q)n((3;q) n - ■ ■ d;q)n' 

(a;q)oo(b; q)oo ■ ■ ■ {c;q) 



a,b, ■ ■ 


■ ,c 




a, [3, ■ ■ 


■ ,1 


(1 


a,b, ■■ 


■ ,c 




a, (3, ■ ■ 


■ ,1 


(1 



(a;q)oo(P;q)oo ■ ■ ■ h;q)oo' 
Following Gasper and Rahman 8 , define the unilateral g-series by 



l+r<fs 



oo, ai, ■■ ■ ,a r 
h, ■■■ ,b s 



q;z 



E 

k=0 



ao, a-y, ■ ■ ■ ,a r 

q, h, ■■■ ,b s 



Then Bailey's four-term transformation formula (cf. [3 p. 57]) can be written as 
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10^9 



_a,qyfa,-qyfa,b,c,d,e, f,g,h 
fa, — y/a, aq/b, aq/c, aq/d, aq/e, aq/f, aq/g, aq/h 



q\q 



X 1009 



X 100 



aq,b j ' a,c,d,e,f ,g ,h,bq/ c.bqj d.bqj e.bqj / .bqj g ,bq/h 
b 2 q/a,a/b,aq/c,aq/d,aq/ e,aq/ f,aq/ g,aq/ h,bc/ a,bd/ a,be/a,bf / a,bg/a,bh/a 

b 2 /a, qb/ y/a, —qb/ y/a, b, be/ a, bd/a, be/a, bf /a, bg/a, bh/a 
b/y/a, -b/y/a, bq/a, bq/c, bq/d, bq/e, bq/f, bq/g, bq/h 

aq, b/a, Xq/ f, Xq/ g, Xq/h, bf /X, bg/X, bh/X 
Xq, b/X, aq/ f, aq/ g,aq/h, bf/a, bg/a, bh/a 

X, qyX, —qy/X, b, Xc/a, Xd/a, Xe/a, f, g, h 
y/X, — y/X, Xq/b, aq/c, aq/d, aq/e, Xq/ f, Xq/ g, Xq/h 



q;q 



q;q 
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aq,b/a,f,g,h,bq/ f ,bq/ g.bqj h,Xc/ a,Xd/ a,Xe/ a,abq/ Xc,abq/ Xd.abq/ Ae 
b 2 q/ X,X/b,aq/ c,aq/ d,aq/ e,aq/ f,aq/ g,aq/h,bc/a,bd/ a,be/a,bf /a,bg / a,bh/ a 

b 2 /X, qb/y/X, —qb/y/X, b, be/a, bd/a, be/a, bf/X, bg/X, bh/X 
b/ y/X, —b/y/X, bq/X, abq/Xc, abq/Xd, abq/Xe, bq/f, bq/ g,bq/h 



q;q 



(i) 



where A = qa 2 /cde and q 2 a 3 — bedefgh. 

Following the same book, define the bilateral g-series by 



ai, • ■ ■ ,a r 
bi, ■■■ ,b s 



q;z 



E 



Oi, • • • ,a r 



Then two nice 3^3-series identities due to Bailey [U Equations (2.2) and (2.3)] can 
be stated as follows: 



3^3 
3^3 



b, c, d 
q/b,q/c, q/d 

b, c, d 
q 2 /b,q 2 /e,q 2 /d 



. q " 




' bed 





q; 




1 bed 





q, q/bc, q/bd, q/cd 
q/b, q/c, q/d, q/bed 

q, q 2 /bc, q 2 /bd, q 2 /cd 
q 2 /b, q 2 /c, q 2 /d, q 2 /bed 



(2) 
(3) 



where the convergent conditions for @ and ^ are \q/bcd\ < 1 and \q 2 /bcd\ < 1 
respectively. The finite forms of them read as 



5^5 



b, c, d, q n+1 /bed, q 
q/b,q/c,q/d,bcd/q n ,q n+1 ' f "' 

q, q/bc, q/bd, q/cd 
q/b, q/c, q/d, q/bed 

b,c,d,q n+3 /bcd,q- n 
q 2 /b, q 2 /c, q 2 /d, bed / q n+1 , q n + 2 Q; Q 

q 2 ,q 2 /bc,q 2 /bd,q 2 /cd 1 , , 
q 2 /b,q 2 /e,q 2 /d,q 2 /bed q ^ qh 



(4) 



(5) 



where (U]) and (JSJ are due to Jackson [31 Equation (1)] and Bailey [JJ Equation 
(3.2)] respectively. 

Recently, Cauchy's method has been utilized to study the bilateral g-series in [2J, 
[5] , [6] , [7] , [10] and [TTJ . Inspired by these work, we shall derive two transformation 
formulas for 7^7-series, which include the direct nonterminating generalizations of 
©, ©, (|4]) and ([5]) as special cases, from (UJ) in the same way. 
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2. TWO TRANSFORMATION FORMULAS FOR 7^7-SERIES 

Theorem 1. For u — q/cde and q 2 — bcdefgh, there holds the transformation 
formula for 7^)7 -series: 



7^7 



9; q 



b,c,d,e,f,g,h 
q/b, q/c, q/d, q/e, q/ f, q/g, q/h 

q, b, c, d, e, /, g, h, bq/c, bq/ d, bq/ e, bq/ f, bq/g, bq/ h 
b 2 q, 1/6, q/ c, q/d, q/e, q/f, q/g, q/h, be, bd, be, bf, bg, bh 
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b 2 , —qb, be, bd, be, bf, bg, bh 



q;q 
q 



X 1009 



X 1009 



-b, bq/ c, bq/d, bq/e, bq/ f, bq/g, bq/h 

9, b, uq/ f, uq/ g, uq/h, bf/u, bg/ u, bh/u 
uq, b/u, q/f, q/g, q/h, bf, bg, bh 

u, q\/u, —qy/u, b, uc, ud, ue, f, g, h 
u, —y/u, uq/b, q/c, q/d, q/e, uq/ f, uq/ g, uq/h 

q, b, f, g, h, bq/ f, bq/g, bq/h, uc, ud, ue, bq/uc, bq/ud, bq/ue 
b 2 q/u, u/b, q/c, q/d, q/ e, q/f, q/g, q/ h, be, bd, be, bf, bg, bh 

b 2 /u, qb/ y/u, —qb/y/u, b, be, bd, be, bf/u, bg/u, bh/u 
b/y/u, —b/yfu, bq/u, bq/uc, bq/ud, bq/ue, bq/ f, bq/g, bq/h 



q;q 



q;q 



Proof. The limiting case a — > 1 of (HJ leads to the following equation: 



k=l 



b, c,d,e,f,g,h 
q/b, q/c, q/ d, q/ e, q/ f, q/ g, q/ h 



+ 
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q, b, c, d, e, f, g, h, bq/c, bq/ d, bq/e, bq/ f, bq/g, bq/h 
b 2 q, 1/6, q/ c, q/d, q/e, q/f, q/g, q/h, be, bd, be, bf, bg, bh 



b 2 , —qb, be, bd, be, bf, bg, bh 



q;q 
q 
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q; q 



6, bq/ c, bq/d, bq/e, bq/ f, bq/g, bq/h 

q, b, uq/ f, uq/ g,uq/h, bf/u, bg/ u, bh/ u 
uq,b/u,q/f,q/g,q/h,bf,bg,bh 

u, q^/u, —q\fu, b, uc, ud, ue, f, g, h 
u, - y/u, uq/b, q/c, q/ d, q/ e, uq/ f, uq/g, uq/h 

q, b, f,g, h, bqj f , bq/g, bq/h, uc, ud, ue, bq/uc, bq/ud, bq/ue 
b 2 q/u, u/b, q/c, q/ d, q/ e, q/ f, q/ g, q/ h, be, bd, be, bf, bg, bh 

b 2 /u, qb/ y/u, —qb/y/u, b, be, bd, be, bf/u, bg/u, bh/u 
bj ' \fu, —b/\fu, bq/u, bq/uc, bq/ud, bq/ue, bq/ f, bq/g, bq/h 



q;q 



where u = q/cde and q 2 = bcdefgh. The first term on the left hand side can be 
reformulated as 



i+J2^ + q k } 

k=l 

00 

k=l 
00 



b,c, d,e,f,g,h 
q/b, q/c, q/ d,q/e, q/ f, q/g, q/h 



b,c, d,e,f,g,h 
q/b, q/ c, q/d, q/e, q/f, q/g, q/h 



k=l 



b,c, d,e,f,g,h 
q/b, q/ c, q/ d,q/e, q/ f, q/g, q/h 



'2k 
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oo 



fc=l 
-1 



b,c,d,e,f,g,h 
q/b, q/ c, q/d, q/e, q/f, q/g, q/h 



+ E 

k— — c 
oo 

*;=i 
-i 

+ E 



k=—oo 



b,c,d,e,f,g,h 
q/b, q/ c, q/d, q/e, q/f, q/g, q/h 

b,c,d,e,f,g,h 
q/b, q/c, q/d, q/e, q/f, q/g, q/h 

b,c,d,e,f,g,h 
q/b, q/ c, q/d, q/e, q/f, q/g, q/h 



-2k 



b,c,d,e,f,g,h 
q/b, q/c, q/ d,q/e, q/ f, q/g, q/h 



q;q 



Therefore, we obtain Theorem Q] to complete the proof. 



□ 



Taking b — q n+2 /cdefg, h = q "in Theorem [T] and then letting n — > oo, we get the 
following result under the replacements e — >• b and g — > e. 

Corollary 2. For fi = q/bcd and max{ \q 2 /bcdef \, \q/ef\} < 1, there holds the 
transformation formula between a sips-series and a %4>7-series: 



5^5 
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q2 ' 




' bcdef 





b,c,d,e,f 
q/b,q/c,q/d,q/e,q/f 

V, 9V/ 1 ' -iVJ 1 ' MC, fJ-d, e, f 
y/U, -VM) 9/c, g/rf, jug/e, jug// 



q,q/ef, ml e ,mlf 

q/e, q/f, (J.q/ef, fiq 



q 

q; — t 

ef 



When c = q/d, Corollary [2] reduces to (|2|) under the substitutions e — > c and / — > d. 

Setting c — q/d in Theorem[Tl we attain the following result under the replacements 
g — > c and h ^ d. 

Corollary 3. For q = bcdef , there holds the transformation formula between a 
5ip5-series and a 6</>5 -series: 



5-05 
X b 

+ 



q;q 



: 6^5 



b, c, d, e, f 
q/b, q/c, q/d, q/e, q/f 

q, bq, c, d, e, /, bq/c, bq/d, bq/e, bq/f 
b 2 q, q/b, q/c, qj d, q/e, q/ f, be, bd, be, bf 

q, b, q/cd, q/ce, q/cf, q/de, q/ df, q/ef 
q/c,q/d,q/e,q/f,bc,bd,be,bf 



b 2 , ~qb, be, bd, be, bf 
-b, bq/c, bq/d, bq/e, bq/f 



q;q 



When e — q n+1 /bed and f = q Corollary [3] reduces to (|4j exactly. 

Theorem 4. For v = q 3 /cde and q 5 = bcdef gh, there holds the transformation 
formula for 7^7 -series: 



7 t/j r 



b, c, d,e,f,g,h 
q 2 /b, q 2 /c, q 2 /d, q 2 /e, q 2 /f, q 2 /g, q 2 /h 



q;q 



q,b/q : c,d,e : f,g,h,bqfc,bq/d.bq/e,bq/f.bq/g,bqfh 
b 2 ,q/b,q 2 /c,q 2 /d,q 2 /e,q 2 /f,q 2 /g,q 2 /h,bc/q,bd/q,be/q,bf/q,bg/q,bh/q 
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X 908 



b 2 /q, by/q, -by/q, bc/q, bd/q, be/q, bf / q, bg/q, bh/q 
b/y/q, ~b/ yfq, bq/c, bq/ d, bq/ e, bq/ f, bq/ g, bq/ h 

q, b/q, vq/ f, vq/g, vq/ h, bf/v, bg/v, bh/ v 
vq, b/v, q 2 /f, q 2 /g, q 2 /h, bf/q, bg/q, bh/q 

x _ v,qy/v,-qy/v,b,vc/q,vd/q,ve/q,f,g,h 

U! "" r v,-y/v,vq/b,q 2 /c,q 2 /d,q 2 /e,vq/ f,vq/g,vq/h 



q;q 



q;q 



q,b/q,f ,g ,h,bq/ f.bq/ g ,bq/h,vc/q,vd/q,ve/q,bq /vc,bq /vd,bq /ve 



X 109>9 



b 2 /v, qb/ y/v, —qbj y/v, b, bc/q, bd/q, be/q, bf/v, bg/v,bh/v 
b/y/v, -b/y/v, bq/v, bq 2 /vc, bq 2 /vd, bq 2 /ve, bq/ f, bq/g, bq/h 



q;q 



Proof. The limiting case a — > q of ([TJ leads to the following equation: 



^{l-q 1+2k } 



k=0 



b,c,d,e, f,g,h 
q 2 /b,q 2 /c,q 2 /d,q 2 /e,q 2 /f,q 2 /g,q 2 /h 



q,bfq : c,d,e : f,gji,bqfc,bq/d.bq/e,bq/f.bq/g,bqfh 



X 908 



b 2 /q, by/q, -by/q, bc/q, bd/q, be/q, bf/ q, bg/ q, bh/q 
b/ y/q, ~b/ y/q, bq/c, bq/ d, bq/ e, bq/ f, bq/ g, bq/ h 

q, b/q, vq/ f, vq/g, vq/ h, bf/v, bg/v, bh/v 
vq, b/v, q 2 /f, q 2 /g, q 2 /h, bf/q, bg/q, bh/q 

_ v,qy/v,-qy/v,b,vc/q,vd/q,ve/q,f,g,h 
-y/d, vq/b, q 2 /c, q 2 /d, q 2 /e, vq/f, vq/g, vq/h 



q;q 



q;q 



q,b/q,f,g,h,bq/f.bq/g,bq/h,vc/q,vd/q,ve/q,bq 2 /vc,bq 2 /vd,bq 2 /ve 
b 2 q/v,v/b,q 2 /c,q 2 /d,q 2 /e,q 2 /f,q 2 /g,q 2 /h,bc/q,bd/q;be/q,bf/q,bg/q,bh/q 

, b 2 /v, qb/ y/v, — qb/ y/v, b, bc/q, bd/q, be/q, bf/v, bg/v, bh/v 
X 1009 [b/y/v, -b/y/v, bq/v, bq 2 /vc, bq 2 /vd, bq 2 /ve, bq/f, bq/g, bq/h <f '< 

where v = q 3 / cde and g 5 = bcdefgh. The first term on the left hand side can be 
manipulated as 

oo 



fc=0 

oo 

= E 



b, c, d,e,f,g,h 
q 2 /b, q 2 /c, q 2 /d, q 2 /e, q 2 /f, q 2 /g, q 2 /h 



q 



fe=0 



b, c, d,e,f,g,h 
q 2 /b,q 2 /c,q 2 /d,q 2 /e,q 2 /f,q 2 /g,q 2 /h 



E 

oc 

E 

k=0 
-1 r 

E 

— — c 
oo 

E 

k=0 

-1 

E 

k=— oo 



b, c, d,e,f,g,h 
q 2 /b, q 2 /c, q 2 /d, q 2 /e, q 2 /f, q 2 /g, q 2 /h 

b, c, d,e,f,g,h 
q 2 /b,q 2 /c,q 2 /d,q 2 /e,q 2 /f,q 2 /g,q 2 /h 



q' 



3fe+l 



k=- 



b, c, d,e,f,g,h 
q 2 /b, q 2 /c, q 2 /d, q 2 /e, q 2 /f, q 2 /g, q 2 /h 

b, c, d,e,f,g,h 
q 2 /b,q 2 /c,q 2 /d,q 2 /e,q 2 /f,q 2 /g,q 2 /h 

b,c, d,e,f,g,h 
q 2 /b, q 2 /c, q 2 /d, q 2 /e, q 2 /f, q 2 /g, q 2 /h 



-Zk~2 
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b,c, d,e,f,g,h 
q 2 /b, q 2 /c, q 2 /d, q 2 /e, q 2 /f, q 2 /g, q 2 /h 



q;q 



Hence, we achieve Theorem 0] to finish the proof. 



□ 



Taking b = q n+5 /cdefg, h — q "in Theorem 0] and then letting n — > oo, we obtain 
the following result under the substitutions e — > b and g — > e. 

Corollary 5. For = q 3 /bed and max{ \q 4 /bedef \, \q 2 /ef\} < 1, there holds the 
transformation formula between a 5^5 -series and a $ <f>j -series: 



5^5 



X 8 7 







' bedef 





b,c, d,e,f 
q 2 /b,q 2 /c,q 2 /d,q 2 /e,q 2 /f 

1), qVtf, -qV#, db/q, $c/q, tid/q, e, f 
V4, - V?, q 2 /b, q 2 /c, q 2 /d, 0q/e, MIS 



q,q 2 /ef,dq/e,dqlf 
q 2 /e,q 2 /f,dq/ef,$q 

q 2 



When c = q 2 /d, Corollary [5] reduces to ((3|) under the replacements e — > c and 
/ -> d. 

Setting c= q 2 jd in Theorem |H we get the following result under the substitutions 
g c and h — >• d. 

Corollary 6. For q 3 = bedef, there holds the transformation formula between a 
sips-series and a tfa-series: 



5^5 

b 
q 

X 706 



b,c,d,e,f 
q 2 /b,q 2 /c,q 2 /d,q 2 /e,q 2 /f 9 ' 9 

q, b, c, d, e, /, bq/ c, bq/d, bq/e, bq/f 
b 2 ,q 2 lb, q 2 /c, q 2 /d, q 2 /e, q 2 /f, bc/q, bd/q, be/q, bf/q 

b 2 /q, b^/q, -b^/q, bc/q, bd/q, be/q, bf / q 
b/ y/q, -b/ jq, bq/c, bq/ d, bq/ e, bq/ f 

q, b/q, q 2 /cd, q 2 /ce, q 2 /cf, q 2 /de, q 2 /df, q 2 /ef 
q 2 /c, q 2 /d, q 2 /e, q 2 /f, bc/q, bd/q, be/q, bf/q 



q;q 
q 



When e = q n+3 /bed and / = q " , Corollary [5] reduces to §5§ exactly. 



3. Equivalent forms of Theorems 1 and 2 



Two 3f/>3-series identities, which are respectively due to Bailey [TJ Equation 1.2] and 
Chu and Wang [3] p. 3891], can be expressed as follows: 



3^3 

3^3 



b, c, d 
q/b,q/c,q/d 

b, c, d 
q 2 /b,q 2 /c,q 2 /d 



q- ^ 




' bcd_ 







-1 


1 bed 


q . 



q, q/bc, q/bd, q/cd 
q/b, q/c, q/d, q/bed 

q, q 2 /bc, q 2 /bd, q 2 fed 
q 2 /b, q 2 /c, q 2 /d, q 2 /bed 



(6) 
(7) 



where the convergent conditions for © and ([7]) are \q/bcd\ < 1 and \q 2 /bcd\ < 1 
respectively. The hnite forms of them read as 

b,c,d,q n+1 /bcd,q- n 2 
q/b,q/c,q/d,bcd/q n ,q n + 1 959 

q, q/bc, q/bd, q/cd 
q/b, q/c, q/d, q/bed 



(8) 
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5^5 



b,C, d, q n+3 /bcd,q~ n 
q 2 /b, q 2 /c, q 2 /d, bcd/q n+1 , q n+2 



q;q 



q 2 ,q 2 /bc, q 2 /bd, q 2 /cd 
q 2 /b, q 2 /c, q 2 /d, q 2 /bed 



(9) 



where © and ([§]) are due to Verma and Joshi 9, Equation 3.8] and Chu and Wang 
[21 Equation 2.8] respectively. 

Let k stand for the summation index of the bilateral g-series in ©, ©, Q and 
([5]). Then there hold the following equivalent relations: 

k^-k, © => © 

k^-k-1, Q^dU) 

k^-k, © => dHD 

k^-k-l, 



Performing the replacement k — > — k in Theorem [TJ where k is the summation index 
of the 7^7-series, we attain the equivalent form of Theorem [TJ 

Proposition 7. For u = q/cde and q 2 = bedefgh, there holds the transformation 
formula for 7^7 -series: 



7^7 



q;q 



b, c,d,e,f,g,h 
q/b, q/c, q/d, q/ e, q/f, q/g, q/ h 

q, b, c, d, e, f, g, h, bq/c, bq/ d, bq/e, bq/ f, bq/g, bq/h 
b 2 q, 1/b, q/ c, q/d, q/e, q/f, q/g, q/h, be, bd, be, bf, bg, bh 



X 807 



b 2 , —qb, be, bd, be, bf, bg, bh 



q;q 
q 
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9; q 
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b, bq/ c, bq/d, bq/e, bq/f, bq/g, bq/h 

q, b, uq/ f, uq/ g,uq/h, bf/u, bg/ u, bh/ u 
uq,b/u,q/f,q/g,q/h,bf,bg,bh 

u, q^/u, —q^/u, b, uc, ud, ue, f, g, h 
u, -y/u, uq/b, q/c, q/ d, q/ e, uq/ f, uq/g, uq/h 

q, b, f,g, h, bqj f , bq/g, bq/h, uc, ud, ue, bq/uc, bq/ud, bq/ue 
b 2 q/u, u/b, q/c, q/ d, q/ e, q/ f, q/ g, q/ h, be, bd, be, bf, bg, bh 

b 2 /u, qb/y/u, —qb/ y/u, b, be, bd, be, bf/u, bg/u, bh/u 
b/^/u, —b/y/u, bq/u, bq/uc, bq/ud, bq/ue, bq/f, bq/g, bq/h 



q;q 



Taking b = q n+2 /cdefg,h = q n in Proposition [7] and then letting n — > 00, we 
achieve the following result under the substitutions e — > b and g — > e. 

Corollary 8. For /i = q/bed and max{ \q 2 /bcdef\, \q/ef\} < 1, there holds the 
transformation formula between a 5 ip§ -series and a 807- series: 



X 807 



q3 ' 




' bedef 





b, c,d,e,f 
q/b, q/c, q/d, q/e, q/f 

A*j qVJ 1 ' -qVJ 1 , M&> UC, fid, e, f 

\M - Vi"' i/ b > i/ c i i/ d ' w/e, m/S 



q,q/ef, n/e,nq/f 

q/e, q/f, tiq/ef, uq 



q 

q\ 

ef 



When c = q/d, Corollary [3] reduces to © under the replacements e — > c and / — > d. 

Setting c = q/d in Proposition we obtain the following result under the substi- 
tutions g — > c and h — >• d. 



8 



Chuanan Wei, Qinglun Yan, Dianxuan Gong 



Corollary 9. For q = bcdef, there holds the transformation formula between a 
5ip5-series and a s^-series: 



5^5 
X b 







q;q 2 


= 605 



b,c,d,e,f 
q/b, q/c,q/d,q/e,q/f 

q, bq, c,d,e, f, bq/c, bq/d, bq/ e, bq/f 
b 2 q, q/b, q/c, q/d, q/e, q/f, be, bd, be, bf 

q, b, q/ cd, q/ ce, q/ cf, q/ de, q/df, q/ ef 
q/c, q/ d, q/e, q/ f, be, bd, be, bf 



b 2 , —qb, be, bd, be, bf 
-b,bq/c, bq/d, bq/e,bq/f 



q;q 



When e = q n+1 /bed and f = q n , Corollary [5] reduces to © exactly. 

Employing the replacement k — > — k — 1 in Theorem [H where k is the summation 
index of the 7"07-series, we get the equivalent form of Theorem |4l 

Proposition 10. Forv — q 3 /cde andq 5 = bcdef gh, there holds the transformation 
formula for tip? -series: 



b,c, d,e,f,g,h 

q 2 /b,q 2 /c, q 2 /d, q 2 /e, q 2 /f, q 2 / 9 , q 2 /h 



q;q 



q z 

X 908 

1 " 
+ - 

q 

X 1009 



q,b,c,d,e,f,g,h,bq/c,bq/d,bq/e,bq/f,bq/g,bq/h 



b 2 /q, b^fq, -b^fq, bc/q, bd/q, be/q, bf/ q, bg / q, bh/q 



q;q 



b/ \/q, - b / \/q, bq/c, bq/ d, bq/ e, bq/ f, bq/ g, bq/ h 

q, b/ q, vq/ f, vq/g, vq/ h, bf/v, bg/ v, bh/ v 
vq, b/v, q 2 /f, q 2 /g, q 2 /h, bf/q, bg/q, bh/q 

_ v,qy/v,-qy/v,b,vc/q,vd/q,ve/q,f,g,h 
V,-y/v, vq/b, q 2 /c, q 2 /d, q 2 /e, vq/f, vq/g, vq/ h '' 

1 q.b/ q,f,g.h,bq/ f ,bq/ g,bq/ h.vc/ q,vd/ q,ve/ q,bq 2 /vc.bq 2 / vd,bq 2 /ve 

q [b 2 q/v,v/b,q 2 /c,q 2 /d : q 2 /e,q 2 /f : q 2 /g,q 2 /h,bc/q;bd/q,be/q : bf/q,bg/q,bh/q 

. b 2 /v, qb/y/v, —qb/y/v, b, bc/q, bd/q, be/q, bf/v, bg/v, bh/v 
X 10(1)9 b/y/v, -b/yfi, bq/v, bq 2 /vc, bq 2 /vd, bq 2 /ve, bq/f, bq/g, bq/h 



q;q 



Taking b = q n+5 /cdefg,h = q " in Proposition ITOl and then letting n — > oo, we 
attain the following result under the substitutions e — ¥ b and g — > e. 

Corollary 11. For i3 = q 3 /bcd and max{ {q 4 /bcdef \, \q 2 /ef\} < 1, there holds the 
transformation formula between a ^ip^-series and a g^-series: 



X 8 7 



q 6 ' 


1 

+ - 


' bcdef 


q 



b,c, d,e,f 
q 2 /b,q 2 /c, q 2 /d, q 2 /e,q 2 /f 

<&, qS, -qV$, &b/q, $c/q, M/q, e, f 
V5, q 2 /b, q 2 /c, q 2 /d, dq/e, Ml f 



q,q 2 /ef,dq/e,$q/f 
q 2 /e,q 2 /f,$q/ef,$q 



When c = q 2 /d, Corollary [TT] reduces to ([7]) under the replacements e — > c and 
/ ->• d. 

Setting c = q 2 /d in Proposition [TU1 we achieve the following result under the sub- 
stitutions g — > c and h — » d. 



Two transformation formulas for 7t/;7-series 
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Corollary 12. For q 3 = bcdef, there holds the transformation formula between a 
5ip5-series and a r^e-series: 

b,c,d,e,f 3 

5 ^7M7c,? 2 M9 2 /e,<?7/ q ' ,q 

q, b, c,d,e, f, bq/c, bq/ d, bq/ e, bq/ f 
b 2 , q 2 /b, q 2 /c, q 2 /d, q 2 /e, q 2 /f, bc/q, bd/q, be/q, bf/q 

b 2 /q, b^/q, -b^fq, be/ q, bdj q, be/ q, bf/q 
b l v^> -b/^fq, bq/ c, bq/d, bq/e, bq/ f 

q, b/q, q 2 /cd, q 2 /ce, q 2 /cf, q 2 /de, q 2 /df, q 2 /ef 
q 2 /c, q 2 /d, q 2 /e, q 2 /f, bc/q, bd/q, be/q, bf/q 



X 7^6 
1 

+ - 

q 



q;q 



= o. 



When e = q n+3 /bcd and f = q n , Corollary [T2l reduces to ([9]) exactly. 



References 

[1] W. N. Bailey, On the analogue of Dixon's theorem for bilateral basic hyper- 
geometric series, Quart. J. Math. 1 (1950) 318-320. 

[2] W.Y.C. Chen, A.M. Fu, Semi-finite forms of bilateral basic hypergeometric 
series, Prop. Amer. Math. Soc. 134 (2006) 1719-1725. 

[3] W. Chu, C. Wang, Bilateral inversons and terminating basic hypergeometric 
series identities, Discrete. Math. 309 (2009) 3888-3904. 

[4] F. H. Jackson, Certain q-identities, Quart. J. Math. 12 (1941) 167-172. 

[5] F. Jouhet, M. Schlosser, Another proof of Bailey's 6^6 summation, Aequa- 
tiones Mathematicae 70 (2005) 43-50. 

[6] F. Jouhet, Some more Semi-finite forms of bilateral basic hypergeometric 
series, Ann. Combin. 11 (2007) 47-57. 

[7] F. Jouhet, M. Schlosser, New curious bilateral g-series identities, Axioms 1 
(2012) 365-371. 

[8] G. Gasper, M. Rahman, Basic Hypergeometric Series (2nd edition), Cam- 
bridge Univercity Press, Cambridge, 2004. 
[9] A. Verma, C. M. Joshi , Some remarks on summation of basic hypergeometric 
series, Houston J. Math. 5 (1979) 277-294. 
[10] C. Zhang, Z. Zhang, Two new transformation formulas of basic hypertgeo- 

metric series, J. Math. Anal. Appl. 336 (2007) 777-787. 
[11] Z. Zhang, On the bilateral series 5 ip 5 , J. Math. Anal. Appl. 337 (2008) 1002- 
1009. 



